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D,"UI Ic. Ja:;• e 31-4:- le L.tton

-':icn e 'A3ronMie dal .e -Ran. Cczard
• •~~une -ure dce'•rnm• e•~e

.(3ýailetin of. 4he Kational Labo •oa~ - "¢•tory
} •ee'Tacý-ical -Institmate of Agronomy, + ,au• fSine

2 ~ ~ O S W Min~V~ e-) Vol .-- ' T-..,-a u ty o S i-

. .y,. France 'Na.,ncy

19065,* P;aes 153,168

A•A description is &:'!'en of a non-sterile apparat-as for cultivation
vit-h automati.c irt-isation and its possible applilcation for studyinf- roo•t.

secreions Th.o .factors, whic .appared successively In the. ¢•lture solu-

seceron . I Ch~ ~ r

II 2.i11ctin dotaea~scbioae. broe teoormnc of Cee wx'o

__no Su ,of w-o t hee tTti ncaVgeulllciensesb

lie aal continuie g our r ork on the lrmination of the OroSanchateae
"oF studyin, .he activity of th.e clture liquid 6T 7entalre 2sc biosa L.,

1965,iu pares tr L.153-168!-L, lrsIleaio sL. r 1

f.enur--ecruiez L. on the oermf a non-of Sgord of d"Tv e oret speciVes oftif
Oe ah~riri.e an falWc•o , We observed that the actlvityv. funtcteon
of tior conetration cf-the cult. re ithued and of theodi of exposureof

Va seeds. oe f ;'oiprsthes -"tor twaS equally W~ie, oinin seeds d of t'obz

exm miz, mih i•.isi&, the role oftee w.J•os

We de scribein tohi awotkle the methods used fof the cultivation
and "olobaoic.` tests. We investigated also the activity of aompounds

0 -I "b



P~zcnn in- ....... ~ ~

Q o

i trient Zrout±iri

by 5 so-t.'1X~5..c :u cr~r'ii~ :c.: '-. r'or, was a~~
:'crr.c- chlar.'ti O.2C c/zer. w"- aa ustoc. `0 7.2 with 1IML in theLOl - useC. Later oa, §7' ; .-.2-7 w..:s ,-ainta.-re.L-d wilthout any

O.-~uct exnt even wh.en fresh solution was aCile-& to the aparetuc.

2. Ap7,ratus

ry, AJjjlzT die' cristal--sor3) (A); 1.5 cm -in diarntcr and
e.: 5 ei5 deep, serve! as cultture vesue.. C.-lss tubing of variable dia•.•ctr

"(448 iim) was --ae4 itd~. o~ et f 5 on. OJ-a.s beads of different
Udiaraters (2-8 z) vere placed into the vessels and fored a layer . cm4ee(. A strip of black paper was fastcnad on "he outside, covered ti side

4vncli azA prevented the growth o' a- _e. The surface vas covered rith. a
circular.shoez of bl ak- polymthylme (3), provided Wiith marallel 311_s,

abO~' 1 rnapat.A, glass tube (C) of 10 z.A. diaftetr fornied a shaft, free
1Vor b~e&As, 4±nto wch a aecozid'tubac (D)- of smiller diame ter was placed,
. . -, h ws- cornectA& to the bnUtrient.-syitme.

3ix crysta1lin,7 di shes were Joined zogether by polyethylene tubes
""Q()ad connece With a mai fi! (r) which served as a dist-ributor

thrOU4h a SYPhoxi.(Fig. 1)

NI Iw

lao. 1- mshka dinipdt .ali



0 s-'e a: -,oc.i••o ..i .. k - _ -_.; ._~-._:- ¢. -e

'~ ,, . -I n OrzJ.".ce th..nz. vaz cat. at~ an

on Gstoo'3erc"A zo t~I

S-ue .•.,d nt"re ace hea ':tho rz n v-rifiee Zit c,: and dt e pr.c-
thue :.nd ftitate, vubbes,-hl/ appere-on acouteo the eueture i pqu. Sinc tilm .
!iquiai deccerded "oy gravity, -a vacuum was created in the reservoir, and
the ouitflow &to'npe. Wh~en 'the level of the licnuid in F rose, no more air
"v-s •- to c.:;ter conduit (i) and t;-- system was alain, zroentarily, in equi-

The o:iice of tuibe (T) was paced. 4 c. aobove the bottom of the
distributor.

The s"t-up Ams prinzed by gravity; the upper stoeper of the reservoir
was lifted; tuba (G) was closed.

S.When the nutrient solution was renewed, it becme necessary to re-
fill the reservoir to not more than 4/5th of its capacity in order to -gave
the system fUnction properly.

Discc:-.tinuous feeding permitted partial aeration of the roots. A
very .impor-tant aeration was done once a week: the draininZ of the solution
was interreptod by pinching tube (J) with a pinch-cock.

3. Plantirjj Seedlinas

Seeds vre .,grminated IA Petri dishes on sheets of filter paper,
lyiza ot top of hydrophilic cotton, saturated vith water. Mie seedlinas
thet were obatained were transplanted in the cotyled~onotas sale uasi 3
plants per crystal.izing dish for Centau.- scab oft L. picris hegirma"
L. rC lm anmgsu L. and 9. for.R=L....a *
Zo _ra heix ,L. The n solution was raised to the level of' the air-
cuL.r Walyet one cover.

A ter seveal dayls, he noma level of the solutUon was reaohd and,
the 0:1t.o ftS Staarted.

-b - lOultures -mei Wled nea a glass vlzadw and e4poeed to ""Yr
Am muoesent stru.s % h atts

for 16 -or in 2.t

o3



'NOT REPRODUCIBLE

ý~r-~ezent.

............................ aciic cuj.tiLva-

V - -n ze.. .. iý2 e"-;e sonz wer lomi~nt,
~r~i1 oncszoerer.c d:e~4 it -,as fr~equtlyv arserved

* ±tPiorix- hieracioidas L. c:"by ,!.Ile, -1a ftrsix rnomt±s of

tivly ~ccrop of active ~.o:~2 .~,it ix~iicat 3 quali-
tative A~it.oiinrt excretio-;: dxari,:; t7:,e ffrs; .'O ioth3 of ciilti-

a~~oi 1-2. a6S 4 ncfti=~-0f'V~d 94ico~ocal a~ze o-..* thqe plants studied.

Pive days before i~x1*oducin,,- the nutxrient liq.uid, thie plaWnts rec..ývc-d.Oonly dictillea -wtter vhich tend.e4 to lower the cornceatra~tion of tie rd-"
SIno2tc in the t27stalliz~ig dishes.

The same u1tux-a voms vap.led in tntervals, ¶Jhih vere at loast three
Weeks apart.

. The cultuare soluation va:; fl1t~red, evAporated to drnsss umder a
VaWt4al 'Ifluu3 at a texperature below 400C. The. realdva vas 84.ssol ed In
2MI. of Vate? mAz usd SawMe-4y or stored at -4~0C.

1a. 'stting up Difformut Tests

- ~ At~r 0.8% In vater vos pou~redinoV2ublre054s (bcifi
ft*Ppmrc elth I hoamo2'IS tdabos). -A AajIeuz ftlter No. 2~~n~m tr

v~ax.plmdo the sp.This kept the hualdtty constant mA -supportA the
seati ust vwea test.4 (Dg )

T~~~%r plach,~q~a N Sed Into the h~

&, .e11ootim Glee. 2ia mtl. Setop vas then placed. SIn a Petit dIsh of
35cm dlAr~T~r. lten m2 of AISU128a *tew V"-as eM to. miu1tein a Sabaua- -

te,1 topr(P.3)



- 2. A. Capsule a 1•. "- ar in Lis2iýled. watcr
B. Darieux ?ilter 26o. 26& cn viZch the seeds of the 0rob•.chaceae

were placed.l

Piz3 Petri diat vitth U6 proper arrenzumt, ready to roeive piecS
Of tl.e cbramtora= to be tested

.Ul -prj*ea this =% oe the drop vothod of Brovu et &I. (Ij2).
Gr~ ovar '&.a-.c onoavity shioat mathiod of SWdwern& 6)

Our~ sr-V'p **"~Abe equeaiiyvwel used fo~ur u.laz" stu±es perta~ining
t o 0the SewnL.at...O. of spz pallon SU±22S or batch~ag of numtode ~et..

T'ýCa -. dV - av Very &Ilzlar to, a-ir Vrob2.ua#Ase.te T*bzbea*4ng of dormany
*MIo•p4d.bI th. M*V omA. In $am ceses, tho

?o -'%-t A eTpectl CX t 0 X•nsot to fW StSLentA, consist" eOf tiuW
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-3- :;f:eCt- Of CS7.-: ••+';-:+:• +._ • • .---.-_ ., ;

; ' •-o

7 ~ ~ ~ ~ r -Zr.w ~o~o~~ :z w:c~ C ty I. seed im-s removcd.
.+.• I•cAb~t'en •oh:;.' ofJi•r_.:-2' o ¢;- ydrophiiic moiz-

Mhem -tnoy vare needed, tie seeds ware washad on a Szienny Filter ~by
A tec•5cue Ca-•-•bad earlIer ().

Mie cr,.. conecmtrated. solutým, orbta!'.as descibed above, vas
-•:4rVtCiI, .,l .,_: Of- h , tiubes, A•7-,7,--oLmAtc•_y tli sare o~ f

-~~~v p2ah4 ee az% ed into each tube, Sto~ppered. vith a po3rcTe-iylene cap,-
-mu Sia~ ~acd awng, the saqples. Sa~p2*s vere collected vith a cuarette

4="InLnr* 10-300 seeds.

.te - eeds m vMtrom from the tues In fi v-=I=%ie intrvals
r tb" .... st ba'f bou-x, then =tMer l,2,2,8,,l6,328,T,2 amd 96 ha=ou.

)tc~sa=.l±m& the seeds vera again vasahed L~i a Svinny Filter vith
80 SOGa distilled water wAi vuer si'rez out ,Cith a f lattemed needle on we
'b te AUsqppotimdsa gees

,..+etri 4e aere incubmtpd ii, dzecmes at 210C. Ger.i,.td
.1166 Qoutia, after 15 daps.

in evry cas" 1e, pertsfe of ge-i!tedl sees as calculated and
-*=e4 e we"e drsw i4•i& epresent tie variatim Sm th. rate of

um~atln et rmotion of cnet amina& c.VOsure t1f (duation of

Iwo w~ne vU described, conducted an Septezfer 26 &1*
Gst~mr' 1O-*-;,0h ~ZOY ~epa j zOt2u"* to the two-'and £11-leaf
" "t+. m ubia L. Mimpt. do" "t seem to bra t6

XIM20 4ZN s ' of. .o4 ,- t

•,.M P ..- V.

- .. I reofo lot • reu •o •.• ww•• • oon• lmm

20M. . I.. 4M4 wt .e.mate Ua w

0 M o~ no Certto dSts URS&2 afte? twobars 'a; 43;O01 i'm.
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in-"- 5) i'.s "ie' to I--, cu.,,: O 1,quu
C'IM 2 0.'a.o e 2 to :.;,e £s'- =. ber z f o.

-LS-izt tI -pretc o'. ,. ... rmenai ted

1L .. . .. .

* .4...... 1$5
.... .... ......... t 1 2 75;

•r. IL ............ ' A fA .i . .
96 I............ 6 5

VW%6"* =. "/Q5 Va a -. I

I'm- -uii - -11- -

or t = 96 t .o . .o 000...; sb. a)

wa Id &sd*= th m da i

Z- tlrd:.tr ur etw.b so iife reot o m" c urc toa2

rf2.t~os. e~ates A43 .on 4W Vag assslmd loas IborS a 1. -*

~ O~!&i to p~ov1C. u ±aomii, emb' wwr cs

_1_ V t et Of anu2/200 w a* a bas* s 2. tbe st'w1.n *

.r.
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S' /

r'. .. varium tu-4o raz at ga-- *tiz cOo : wz&o

p -

&3A 0. a Ya.ic. -- L fuwcao 0: 1 aipo-
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q By-).coe

Sa~xact f21. OZ th.e o~~e exp"'are toi~e z stoiirs(Ec.Giob 30
ý7 V-0V -10,_ tjs...±r- -:m,~sO' cQU~Ot in the siolutions.

'2~~~~~e~ -~~bz ~.ec uve TepiSto teBaveki Yr tle columns of

-LI ¾

Butt. s a ft

uthe Vt 4o0utloni ~~4tirLi6~
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*cde 10 -116)

a~ Zo value a f G 6L fo r t. ie conent-rei~c-L 2300 :'.& 3n ex-orureO ;i~o o~' i ýnuies .(T~l I Fig. 6) is probably az err-or in techiique
V!*'Jor Ocov:c4 whext the seeds were vashed. 'Ma curves dea-ived.-from thc
daire concen=xation ver - suffficiently alike' except -in this case. We believe

b~ iad plowemut of the filter T~1sd i~nit ~~

b s~ianing curves. of eulonetafins in Pigs 5, we are led
Z\toflC01L4O t-M% -the culture liqgids of Centa uem scab~iosa.L. conta~ined tum

ansd -3 vWhi B'd±mulited thse aezTnatioA, e, the- seeds of 0. minor
Su ct-o~ *, )ouidi MA & mixizeim e,. lic~y. af ter, exposure U i -O~f

ios~2ia-, eBd4vay, for tho seeds -ofth pat&

fth om~..o It h seso 0.~ picridis Vauch. ias only t:aviaiy
bivken b Cor~poux~. its"

c)' Co0 pc In$ V ouft er-qual atosaetration in Pi ues 4i az~
-ArA24c9tdv'tt *oopoirA- 3 wA. present 'in the culture liquid of C. scabiosa

.a~t at.imeýVmhn the pl~ants'Ver. in the two-leaf stago, but tha _compound
A mearO, =m~h latex.

*) Wd~nni~ Pig. 6 W'Ioated 'he P.oal existenc of a third
ý~d c),O oatV&e o±bf v~~te8inyo the se'eds of"O-,mingr

44w aý 'ar-' OP.oue ia .e~fe 25 Minute 3.
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Stt*1 . -A. t -=St.O -p- .1.

2- 1'.J

~b~-g ioa~d~'tr ý /v s used in ia 'iel-Jdr. -(cloche),
Wior .k1b&aUrs -.. 4-tr phase off the nrl.ture rz.ýrvec as s3-et b

z~o~11 ~sesredic sut~lrate the a=os-Phera of tir* bel1-j1ar.

~n:t~ei~iratOf, tý!e solvent. front wa ~ C ite ciroato~
vas droce. in a. ztream. of air at ambiext A- _I.8r;L;;ture. &_uicdisantv lines,

lpmaaT, ;rall~e2 to the startina3 line) were 4ravn. Z$ý.153 1.rCMUcular

-0 aet&" by u~ln ph'tbal.ate:- (5 and p s.aO.Inqpopae(i) -

tet e*,a& tri.ed.: - tripsq 0.5 - cute m~Ot. ýeh ~Opot
~ct~ y he ab 4 prays AJ .2a o 7 Spots vss noted. rWo-su la2~

--spt 04wraly Ah~n b' U.sl~a ta s't~ potwic
satu1rm~by valpors aj a bL` e .of ixte4ý PapeI

~-. ~ve'.ight oiPsilt filled with Apr i.tt piirop onon
) 'c-ftO WI~eh ý-verd fals placed ae~ of 'OfbancZe prioul vahd vvt1

v ater. (rig. 2. Stri'ps of the'ýýýaxa ere PUA#Ai Q"rn
mto 'Prepared in this munneri.

One Petri. dish was used per strip pea Species.

Germinated sceds vere counted after 1.5 d"1s just an vas d=6e

cul.tu~re .iq~uS.s of the experiment of Sptember, 3.,16p
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2...

9.:2 .e1

Th ......... Vach- _.:.: a'hea ce41n'wsec o-a;o-= oa"eachb conpovnas hwir,i:l

'DO 6 .n. : -n-y ,.-. ."ib"m.:.h,

Ca r'" G .L U G:, t' .... rt ze" .... -r o027-a by-.-.•,",, se=p•sCSta tin Vi' R'_047: 'r-",.20 c~roeaen CO -cw:L. Vn-a.O.OJ

rWi : .h'' 0 er.iriGtioA at potin

0 • .., - ...- ere alao tot acotief.., the cultu• 2iqui.'fs
0, ,,o- C;• Ca.-i;A;fn'• 0" ctobcr 10, 3.96•.

- h~~..~ ..ac oa2~aoveO~ r mzveina conmpounds were~:

.-.Or ce-. excepth Imeo,-u.s cage, ion e Vbich os z,, O-fO r,'o. _ v--s'a ctvec• 67 t.h- 7e. Tace region.o,;ed by lower.ovunds whici

.... , ., U 0 o eLo3 zero i vi.-e, - i" -: , .•o1 by aocipov-is it:yc.%

&o inrcrs 5 e un V'il th ,.mimum, ir~oned .,bove, ,as re nache..

S" i O. i$eri~is seos, .'_viin ¶• G %as obadinedz with tho.em portions

0' Zb t ~cho;tuioo-w1.,h wore also most co'tve for the ger inn.iorn of 0.
'.-.or oec•.:, except, in one caae, in which slower wowina comp uounds were

TW.,. .. t•.io 661! roe that the act ofthe veeds of Orb vuch s -minor
out arA aprted on the, chprodaatog-aae , of the culntua lqluidw of Cen-

%au5ea . cmbioo0 L. They elud an RflOO -of about 70 and Se renabctIV 'r y

ft'.'R7=92 sbtance pdahtl have been coapmud~ B,, ra" evidaut by tosin
ihk caaan iontr~tbma nd leugth of .x~oatu thuu ComnouvA A induced Semi~-

- ~ ~ 6 -atoi4 ~d of 0. pieridis' and Wn~ ae hda s±tlar PC "am~ or,
i '.tl. hi r On that aconIts activity an 0. mnor

~~~~~~~~~~& -o~~ne wih ta o omond3 j sMintna activiy
whichi~qcad lt 7~~g~t ay. esa ii. oL oWApom r
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r4%•:) 2o:. *,-•' n. . -h 1:.. :- •• -. 7:.,. • z.-ýi c,-Ls:o oa wr-e;ý-.-'L.-l,-"-tLL

•" e- ro.c..t : . by `z *--) '•.--:J t.- urA'a:. • ,. .: .. . .. .. -., - ..-.". o:;-cc; 0• ze 7- . di g c,"tf ..2 e

-- aj. 0zý:,c 0. ze` *o st O

Wq'Aroken 'by scvarc. con-;:~is ae suliaO tan 4l0 ar-a., , . Ir ' n They - .:: "'" c- '._'- -. t.;co on a.co. .......
i izej hey -ay boco=e i.Wibitioiy fcr e.

itFe Lr: percenitare ol' Carinat4.o., d'a-s not, co~ozs)ond to the
eitodt ab - 'a .Cpound vhich brea':s the ,or.-ncy. Also, at the other ex-

vZIMe, a-. Vmtf gzl 1 ipoetion 0-' cc,-oLond~s c~a eoxat scn ±nibiio bcou
i -i co-cent-ration is too stronz.

fi-h tivc s an a study of each .,
Very -Vn boaoapyo .

•of these zones aotually aided tests ivci''-zin- c:neent=-;.-tions and e0posure
t. aand th.y ".eom to be the bet•'er r=ht*Y fo'r cl-.arcterizin- pro:.-iinz

a =p 2OUZLd.
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